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Results and Discussion
The UV irradiation of platinum chloride( ) in the solid phase was carried out. However, the product was not Pt(0) particles, but Pt( ) compounds. This was confirmed by XPS measurement. (It is shown in Fig. 2(b) .) Therefore, the next UV irradiation was carried out in a methanol atmosphere. As a result, the Pt 4f peak shifted to the value of Pt(0) and no chlorine peak was found. (This is shown in Fig. 2(c) ). It showed that the Pt salt was reduced to Pt metal and chlorine evaporated as a gas. It was confirmed by XPS measurement that not only platinum chloride( ), but also the phenylazomethine dendrimer-platinum chlorine( ) complex was reduced to Pt(0) under the same conditions. TEM observations were then carried out. The size of the platinum particles, which were synthesized by using the phenylazomethine dendrimer template, was 1.17 0.28 nm. The size was very small and the size distribution is nearly monodispersive. On the other hand, the size of the platinum particles and the size distribution are larger. Therefore, we concluded that the phenylazomethine dendrimer is a useful template for the preparation of platinum nanoparticles by photoreduction. Fig. 3 (a) TEM image of the platinum particles prepared with dendrimer template and its histogram (b).
To confirm the catalytic activity for oxygen reduction, cyclic voltammetry measurements were carried out. The working electrode (GCE) was modified with the dendrimer-PtCl 4 complex and then photoirradiation was carried out. Cyclic voltammograms of the modified electrode in H 2 SO 4 solution showed a distinct cathodic current increase around 0.45 V vs Ag/AgCl under an O 2 atmosphere, whereas it disappeared under N 2 atmosphere. With a bare GCE, no current increase appeared in the O 2 atmosphere. These results indicated that the very small platinum nanoparticles synthesized by photoreduction with the dendrimer template have a catalytic activity for the oxygen reduction reaction.
